Bromopyruvate inactivation of 2-keto-3-deoxy-6-phosphogalactonate aldolase of Pseudomonas saccharophila. Kinetics and stereochemistry.
The enzyme 2-keto-3-deoxy-6-phosphogalactonate aldolase of Pseudomonas saccharophila is inactivated by the substrate analog beta-bromopyruvate, which satisfies several criteria of being an active site directed reagent. The inactivation exhibits saturation kinetics, and both bromopyruvate and pyruvate (substrate) compete for free enzyme. Upon prolonged incubation, inactivation is virtually complete. The Kinact for bromopyruvate is 12 mM and the minimum inactivation half-time is 16 min with a k of 0.0433 min minus 1. Bromopyruvate is also a substrate for the enzyme in that 3(R,S)-[3-3H2]bromopyruvate is asymmetrically detritiated by the enzyme yielding 3(S)-[3-3H,H]bromopyruvate concomitant with inactivation. At various concentrations of bromopyruvate which affect the inactivation rate, the ratio of nanomoles of bromopyruvate turned over/unit of enzyme inactivated remains constant averaging 12:1, consistent with both inactivation and catalysis occurring at a single protein site, the catalytic site. The above value does not take into account a possible hydrogen isotope effect and is not thus an absolute value. The stereochemistry of bromopyruvate turnover catalyzed by this enzyme is the same as that for 2-keto-3-deoxy-6-phosphogluconate aldolase of P. putida. This fact provides the first evidence that the pyruvate-specific portions of the two active sites may have evolved from a common precursor.